Innovation/Impact: The most descriptive parameter of a radiation field is its energy spectrum. This material-independent quantity can be used to determine many dosimetric parameters and to calculate dose distributions; however, direct measurements of linear accelerator spectra are complicated by fluence rates that often exceed detection system limitations. This work demonstrates the potential to use a Compton scattering technique to measure the spectrum of a clinical linear accelerator.
The count rate was found to increase with field size due to increased collimator scatter. In addition, count rate was found to increase with scattering rod diameter, although it is recognized that there is a threshold above which multiple scattering will begin to affect the measurement. The background count rates from these two scattering rods were not significantly different.
These preliminary measurements demonstrate that the Compton-scattered 6 MV spectrum is detectable; however, the high background level indicates that additional shielding is required to Spectroscopic characterization of a 6 MV linear accelerator field using Compton spectrometry measurements and Monte Carlo techniques improve the signal-to-noise ratio. In addition, the background-corrected spectrum indicates that pulse-pileup may not be entirely eliminated using the current pulse-pileup rejector. Because the measurement system was designed to detect a maximum of one singly-scattered photon per beam pulse based on the measurement geometry, the residual pulse-pileup could be due to background.
Monte Carlo: A detailed MC model of the 6 MV beam was developed in MCNP5 for comparison with spectrometer measurements and for sensitivity studies. The MCNP5 geometry was determined from manufacturer specifications. The model was verified by simulating percentage depth-dose and cross-beam profiles for multiple field sizes and comparing to ionization chamber measurements. Once the model was verified (mean primary electron energy (E av ) = 6.1 MeV with 3% Gaussian broadening, beam radius = 0.1 cm FWHM (Gaussian), divergence = 0°), it was used to calculate the spectrum at 100 cm from the source using a point detector tally. In addition, sensitivity studies were performed for (3x3) cm 2 and (10x10) cm 2 fields in which the E av , radius, and angular divergence of the electron beam incident on the target were varied. Central-axis and offaxis spectra (1.5 cm off-axis for (3x3)cm 2 and 5 cm off-axis for (10x10cm 2 ) field) were calculated. The central-and off-axis spectra for both field sizes were sensitive to changes in E av (Fig. 3) . This is evident by the average energy of the bremsstrahlung spectra, which varied from appoximately -2.5% (E av =5.9 MeV) to +2.5% (E av =6.3 MeV) different from the average energy for the verified E av (6.1 MeV) in all cases. Comparatively, the central-and offaxis spectra for both field sizes were relatively insensitive to changes in beam radius or divergence (Fig. 4 and 5) ; however, it is expected that greater variations would exist for larger field sizes. Future work will include characterizing these spectra at more off-axis positions for a wider range of field sizes. In addition, the effect of these parameters will be investigated on the spectra in medium. 
